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Purpose: Osteoarthritis is a degenerative joint disorder characterized by progressive cartilage damage, peri-articular bone changes, and often secondary joint inflammation. These tissue structure changes coincide with pain, stiffness, and functional disabilities. Few options are available for treatment of end-stage knee osteoarthritis. Eventually, replacement of the affected joint using an endo-prosthesis is currently the accepted treatment option in end-stage osteoarthritis. Joint distraction might be an alternative for a total knee replacement, especially in younger patients. This treatment of osteoarthritis in humans results in long-term clinical benefit. The mechanism responsible for this benefit is unclear. Tissue structure modification was suggested to be involved. Therefore, joint distraction was applied in a canine experimental model of osteoarthritis to study the involvement of cartilage repair. Methods: Osteoarthritis was induced in the right knee joint according to the Groove model (condylar surgical applied damage) in 16 dogs. Ten weeks post-surgery, the right knee joint was distracted for 3-5 mm by use of a hinged external fixator for 8 weeks in 9 dogs (distraction group). Seven dogs were left untreated (osteoarthritis group). Pain was studied by (un)loading of the joint using force plate analysis every 5-10 weeks. Twenty-five weeks after removal of the external fixators, cartilage integrity of the osteoarthritic, surgically untouched, tibial plateau was analysed. Results: In the untreated osteoarthritic group, cartilage showed a decreased proteoglycan content (-18%, p<0.01), an increased proteoglycan release (+20%, p<0.03), and an increase in collagen damage (+2.5%; ns) when compared to the contralateral control joint. This was corroborated by an increased macroscopic and histological grade of cartilage damage (+1.8 and +3.3, respectively, both p<0.05). This loss of cartilage integrity was accompanied by decreased loading of the affected joint, especially reflected in a decreased brake and stance force (-0.35N and -0.70N, respectively, both p<0.05). In the osteoarthritic joints treated for 8 weeks with distarction, 25 weeks later, the loss of PG content was -7%, in the distraction group, significantly less (p<0.02) decreased compared to the untreated osteoarthritis group, as was the proteoglycan release (+5%; p<0.05) which normalized. In addition less collagen damage was found (+0.3%). Again this was reflected in both the macroscopic and histological grade of cartilage damage (+1.3 and +2.8 respectively; p<0.05). This relative improvement of cartilage integrity was accompanied by a persistent increase of loading of the treated joint. Both the braking force and stance force normalized (p<0.05). Conclusions: Joint distraction results in less cartilage damage and less pain (based on normalization of loading of the affected knee) in a canine model of experimentaly induced osteoarthritis. The results of this animal in vivo study corroborate the observed cartilage repair and clinical benefit in human studies.
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